A PCR-ELISA for detecting Shiga toxin-producing Escherichia coli.
A sensitive and specific PCR-ELISA was developed to detect Escherichia coli O157:H7 and other Shiga toxin-producing E. coli (STEC) in food. The assay was based on the incorporation of digoxigenin-labeled dUTP and a biotin-labeled primer specific for Shiga toxin genes during PCR amplification. The labeled PCR products were bound to streptavidin-coated wells of a microtiter plate and detected by an ELISA. The specificity of the PCR was determined using 39 bacterial strains, including STEC, enteropathogenic E. coli, E. coli K12, and Salmonella. All of the STEC strains were positive, and non-STEC organisms were negative. The ELISA detecting system was able to increase the sensitivity of the PCR assay by up to 100-fold, compared with a conventional gel electrophoresis. The detection limit of the PCR-ELISA was 0.1-10 CFU dependent upon STEC serotypes, and genotypes of Shiga toxins. With the aid of a simple DNA extraction system, PrepMan, the PCR-ELISA was able to detect ca. 10(5) CFU of STEC per gram of ground beef without any culture enrichment. The entire procedure took about 6 h. Because of its microtiter plate format, PCR-ELISA is particularly suitable for large-scale screening and compatible with future automation.